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I I the description: 
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I I the claims; 

_ pages 

pages 
pages 
pages 



„____- -as originally-filed 

, as amended (together with any statement) under article 1 9 

, filed witli tlie demand 



, fded wiUi the letter of 



I I the drawings: 
pages 
pages 
pages 



, as originally filed 



filed wilh the demand 



, filed with the letter of 



I I the sequence listing part of the description: 
pages 

pages 

pages 



J as originally filed 



filed with tlie demand 



, filed with the letter of 



2. With regard to the language, all the elements marked above w^ere available or furnished to this Authority in the language in which 
the international application was filed, unless otlierwise indicated imder tliis item. 

Tliese elements were available or furnished to tliis Authority in the following language Eng 1 i S h which is: 

I I the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
the language of publication of the international appUcation (under Rule 48.3(b)). 



I I the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
' ' or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in tlie international application, the international 
preliminary- examination w as carried out on the basis of the sequence listing: 

I [ contained in the international application in written form. 

I I filed together with the international application in computer readable fonn. 

I I furnished subsequently to this Authority in written form. 

I I furnished subsequently to this Authority in computer readable form. 

I I The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in tlie 

international application as filed has been furnished. 

Tlie statement that the infomiation recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 

4.n 



The amendments have resulted in tlie cancellation of; 

I I the description, pages 

I I the claims, Nos. 

I I the drawings, sheet/fig 



5.n 



Tliis report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2 (c)).** 



* Replacement sheets which have been fiuiiished to the receiving Office in response to an invitation under Article 14 are refen ed to 
ifi this repoii as "onginally filed" arid are annexed to this report since they do not contain amendments (Rules 70.16 
and 70.17), 

** Any replacement sheet containing such amendments must be refen'ed to under item I arid annexed to this report. 
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I . Statement 

Novelty (N) 



Claims 1 - 1 Q 
Claims 



YliS 
NO 



Inventive step (IS) 



Industrial applicability (lA) 



Claims 
Claims 



Claims 
Claims 



1-lQ 



YES 
NO 



YES 
NO 



2. Citations and explanations (Rule 70.7) 



GB 1420009 A (AVIONS MARCEL DASSALUT-BREGUET AVIATION) , 
7 January 1976 (07.01.76) (a) 

US 5738924 A (SING), 14 April 1998 (14.04.98) (b) 

GB 2197850 A (FISCHER GESELLSCHAFT M.B.H), 2 June 1988 
(02.06,88) (c) 

US 4320898 A (BRUNSET ET AL) , 23 March 1982 
(23.09.82) (d) 



The claimed invention relates to a construction element for a 
bowling lane, which is intended as a surface board of the 
bowling lane and which comprises a supporting structure layer. 
The object of the invention is to realize a light and cheap 
bowling lane, which is easy to assemble. The solution 
according to the invention is that the supporting structure 
layer is a cellular structure. The claimed invention also 
relates to a bowling lane. 

Document (a) reveals a light construction element for a floor 
in which a supporting structure layer is a cellular structure. 
The supporting layer is covered by layers 3 and 4. Also see 
document (b) the cellular supporting structure layer 16, 
covered by layers 12,14, document (c) the cellular 

supporting structure layer 4, covered by layers 1-3. To apply 
this art to a surface board of a bowling lane is considered to 
be obvious to a person skilled in the art. Therefore claim 1 
is considered to lack an inventive step. 
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Continuation of: Box V 

The invention according to claims 2 and 7 is known per se 
from documents (a)-(c). Claims 2 and 7 lack an inventive step. 

The invention according to claims 3 and is known per se from 
documents (a) and (b) and claim 3 lacks an inventive step. 

~ The inventiori" according to "claim 4 and is known per se from 
documents (a) -(c) and claim 4 lacks an inventive step. 

The invention according to claim 5 and is known per se from 
document (b) and claim 5 lacks an inventive step. 

Claim 6 is considered to deal with obvious matters of design 
and lacks an inventive step. 

The invention according to claim 8 and is known per se from 
documents (b) and (c) and claim 8 lacks an inventive step. 

Document (d) reveals a bowling lane comprising a substructure 
48. Adjacent construction elements 41-46 are placed directly 
on top of the substructure and forms the only layer. It is 
considered to be obvious to a person skilled in the to provide 
the construction element with a cellular supporting structure 
known per se from documents (a) -(c) . Claim 9 is considered to 
lack an inventive step. 

Claim 10 is considered to deal with obvious matters of design. 
Claim 10 lacks an inventive step. 
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(57) Abstract 
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layer (1), a board layer (2) and a supporting strucmre layer (3). The supporting structure layer (3) is a cellular structure of a honeycomb 
snape. 
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A construction element for a bowling lane and a bowling lane 

The present invention relates to a bowling lane and a construction 
element of the same. Said construction element comprises a laminate 
5 layer, a board layer as well as a supporting structure layer. 

Typically, bowling lanes are composed of a substructure and boards 
-attached thereto or of wood strips attached to each other. The 
substructure is usually a trussed construction made of wood beams. 

10 Typically, there are several boards placed on top of each other so that 
the required strength properties are attained. If the surface material of 
the lane Is synthetic material instead of wood, a laminate layer is 
typically attached on the outer surface of the topmost board. The 
boards are mounted on the substructure by means of screws in such a 

15 manner that in the direction of the lane the difference In levels of the 
joints between the elements may be 0.635 mm (1/40") at the most. 

The bowling lane is composed of an approach, a ball track and a pin 
deck. Different parts of the bowling lane require different qualities, 
20 which have to be taken into account when the lane is designed. By the 
approach, the lane has to endure e.g. the weight of the bowler, and as 
far as the ball track and the pin deck are concerned, impact resistance 
and the friction on the surface of the lane are important features. 

25 Known bowling lanes and construction elements of bowling lanes are 
discussed for example in patents of General Electric Co US 4231573. 
US4307883, US4320898, US 4337290, US 4379553, US 4456253 and 
US 4599124 as well as US 4205842. The applicant of this patent also 
manufactures bowling lanes by applying a particular method. 

30 

The patents US 4231573, US4307883, US 4337290, US 4379553, US 
4456253 and US 4599124 all introduce a similar construction in which 
the laminate is fixed on a bottom plate, whereby the topmost 
construction element of the bowling lane is formed. The material of the 
35 laminates and/or bottom plates varies to some extent, for example in 
the patent US 4379553 the laminate Is fireproof and In the patent US 
4231573 concrete is suggested as a bottom plate. Typically the bottom 
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plates used are wood-based boards. The patent US 4456253 discloses 
a two-sided construction element which can be turned around when the 
surface which is used is worn out. 

5 The patent US 4320898 discloses a somewhat different solution for a 
construction element of a bowling lane. The inner part of the 
construction element is composed of wood strips which are attached to 
each other by means of glue or nails. The humidity of the wood strips in " 
the inner part is standardized and the inner part is closed from the 
10 environment by means of a laminate attached on the outer surfaces as 
well as a moisture barrier attached to the corners. The construction 
element can be attached directly on top of the substructure. 

The patent US 4205842 discloses a bowling lane solution in which the 
15 ball track is formed of fibre board on top of which a laminate is 
attached. On the approach lane as well as on the pin deck the laminate 
is attached on rigid boards which can be made of e.g. aluminum. 

At present, the applicant of this patent manufactures bowling lanes in 
20 such a way that two superimposed MDF boards are attached on top of 
a trussed construction made of wood beams, as well as a high pressure 
laminate board which is made of paper impregnated with resin. The 
term MDF board refers to a board in which the wood-based 
construction parts, for example the fibres and wood chips, are treated 
25 with an adhesive medium, thus forming a mat, whereafter it is pressed 
in the form of boards by means of pressure and heat. 

The MDF boards are placed on top of the truss in such a way that the 
joint of the boards in the first board layer is situated in a different 
30 location than the joint of the boards in the second boards layer. Thus, 
weak spots do not occur in the construction. 

The problems of known construction elements of bowling lanes include 
complexity of installation, heavy elements, relatively high price of the 
35 elements as well as poor sales value due to the complexity of the 
installation/disassembly. The construction of the bowling lanes is not 
optimized either, but known bowling lane constructions comprise 
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components which are substantially too durable with respect to the 
target of use, which components, however, easily react to changes in 
climate conditions. On the other hand, the different parts of the lane 
require different qualities, and thus, a completely equal lane 
5 construction is not the best possible one all over the lane. 

The purpose of the bowling lane element according to the invention is 
to avoid the problems of known bowling lane constructions. The - 
bowling lane element according to the invention will be characterized in 
0 what will be presented in the characterizing part of the appended 
claim 1 . 



The bowling lane element according to the invention is light, cheap and 
it can be easily disassembled, assembled and transferred, wherein it 
15 also possesses resale value. It endures humidity and temperature 
changes better than known bowling lane constructions. 

By using said elements, it is also possible to build bowling lanes for 
temporary use, e.g. for happenings which last only a fixed period of 
20 time. The elements can also be constructed in such a way that they can 
be used either side facing upward, and thus, the elements can be 
turned when the other side has worn out and become unusable. 



Superimposed boards are not necessary, but the bowling lane element 
can be fixed directly on top of the substructure. The substructure of the 
lane element can be made lighter in weight, because the elements are 
more rigid and they exert a substantially smaller stress on the 
substructure than known solutions. Similarly, by altering the thickness 
of different layers of the bowling lane element while keeping the overall 
thickness of the element constant, a suitable construction in view of the 
requirements of different lane sections is attained. 



In the following, the bowling lane and the bowling lane element 
according to the invention will be described in more detail by means of 
35 an example and with reference to the appended drawings: 

Fig. 1 shows the structure of a bowling lane element. 
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Fig. 2 shows the structure of a cellular board in a cross-section A- 



A bowling lane with ail its devices is quite a complex construction, 
which, in addition to the lane, includes a ball return system and a pin 
setting apparatus. This example, however, only discusses the structure 
10 of the actual bowling lane. 

A bowling lane element according to Fig. 1, to which reference is made 
in its entirety by reference numeral 4, is formed of a laminate layer 1 , a 
board layer 2, and a supporting structure layer 3. In the example, the 
15 laminate layer 1 is a high pressure laminate, the board layer 2 is a 
wood-based board and the supporting structure layer 3 is a cellular 
board. 

The high pressure laminate 1 constitutes the actual surface structure, 
20 as it is an impact resistant and sufficiently hard and stiff layer with good 
friction and abrasion properties. Underneath the laminate 1, a wood- 
based board 2, preferably made of high-density chipboard, constitutes 
a layer which endures Impact stress. The density of this chipboard is 
advantageously over 1000 kg/ml The cellular board 3 has a high 
25 specific stiffness, and it endures well the changes in climatic conditions 
(heat, humidity). It is also a light-weighted structure, which substantially 
decreases the mass of the lane element. 

The laminate 1 is made of multilayer paper impregnated with resin, and 
30 it is fixed on the wood-based board 2 which is 5 to 30 mm thick. The 
thickness of the laminate varies in different sections of the lane, for 
example by the pin deck the laminate 1 is thicker, whereas the wood- 
based board 2 and/or the cellular board 3 has to be thinner so that the 
overall thickness of the lane element 4 equals the thickness of the other 
35 lane elements, because othenwise the installation of the elements 
becomes unreasonably difficult. When the bowling lane is dimensioned, 
the starting point is that when the element is loaded with a mass of 



A of Fig. 1. 



Fig. 3 



shows a side-view of the structure of the bowling lane. 
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300 kg, it must not bend more than 1.016 mm (4/100"), if a span length 
of 1 m is used in the substructure. 



The laminate 1 , the wood-based board 2 and the cellular board 3 are 
5 attached to each other by means of an adhesive medium. The adhesive 
medium, which has to be high-modulus and very durable, can be in a 
form of a solution, paste or film. 



According to Fig. 2, the cellular board 3 is composed of a wall 5 which 
1 0 separates cells 6 which are attached to each other wall to wall. The wall 
5 Is made of aluminium. The thickness of the cellular board varies 
between 10 and 30 mm, and the diameter of the cells can vary in the 
area of 5 to 15 mm. Standard dimensions are 6.35 mm (1/4") or 
9.525 mm (3/8"). In the bowling lane element 4 according to this 
15 example, the cellular board contains cells which are hexagonal, so- 
called honeycombs. By means of the honeycomb structure it is possible 
to attain substantially equal strength properties irrespective of the 
direction. 

20 The bowling lane element 4 can be constructed as a mirror image in 
such a way that on both sides of the cellular board 3 there is a wood- 
based board 2, on the outer surface of which there is a laminate i . By 
means of such a structure a substantially strainless construction is 
attained which remains in its original shape. At the same time the 

25 advantage is attained that the board can be turned, if necessary. The 
sides of the bowling lane element 4 can be closed so that they become 
air-tight and the changes in humidity and temperature do not affect the 
bowling lane element 4. 

30 Fig. 3 shows a bowling lane, which is installed on a concrete floor 7. 
The substructure of the lane is made of wood beams 8 of 45 x 95 mm, 
on top of which beams 9 are placed at regular intervals, the beams 
being I-beams made of wood in this case. The bowling lane element 4 
is fixed to the beams 9. Adjacent bowling lane elements 4 are fixed on 

35 top of the substructure without the underlying boards to form a single 
uniform board layer. 
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When compared to a bowling lane made of laminate and MDF boards, 
the bowling lane constructed of construction elements 4 according to 
the invention has a considerably smaller mass. If the construction 
element 4 contains an aluminium cellular board, with a thickness of 
5 25.4 mm (1") and the diameter of the cells is 6.35 mm (1/4"), and a 
wood-based board (thickness 10mm) made of high-density chipboard 
on both sides of the cellular board, as well as a laminate board 
-- - (thickness 3.175 mm), the mass of the element of 3.3 m^ becomes 
approximately 100 kg. A corresponding surface area constructed of two 
10 MDF boards and a laminate board weighs 195 kg. 

The cellular structure also makes it possible e.g. to add a substance in 
the cell. One alternative is to place polyurethane in the cells to improve 
sound insulation. 

15 

It is obvious for anyone skilled in the art that the invention is not 
restricted solely to the above example, but it can vary within the scope 
of the claims hereinbelow. The cross-section of the cells in the cellular 
board can, for example, have the shape a square or an octagon. The 

20 cellular board can also be made of a material other than aluminium. It is 
also possible that several separate pieces with a cellular structure 
constitute the supporting structure layer. It is typical for all of these that 
the walls 5 of the cellular structure are substantially transverse to the 
plane of the board layers, i.e. they stand erect between the horizontal 

25 board layers 3. As a substructure of the bowling lane it is possible to 
use a structure other than the above-presented beam structure. 
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Claims : 

1. A construction element (4) for a bowling lane, which is intended as a 
surface board of the bowling lane and which comprises at least one 

5 laminate layer (1), a board layer (2) and a supporting structure layer (3), 
characterized in that the supporting structure layer (3) is a cellular 
structure made of one or more pieces. 

2. The construction element (4) according to the foregoing claim 1, 
10 characterized in that the supporting structure layer (3) is a board-like 

material comprising a wall (5) which separates cells (6) attached to 
each other wall to wall. 

3. The construction element (4) according to any of the foregoing 
15 claims, characterized In that the cross-section of the cell (6) is shaped 

as a regular hexagon. 

4. The construction element (4) according to any of the foregoing 
claims, characterized in that the material of the supporting structure 

20 layer (3) is aluminium. 

5. The construction element (4) according to any of the foregoing 
claims, characterized in that the board layer (2) is a wood-based 
board. 

25 

6. The construction element (4) according to any of the foregoing 
claims, characterized in that the laminate layer (1) is made of paper 
impregnated with resin and composed of one or more layers. 

30 7. The construction element (4) according to any of the foregoing 
claims, characterized in that the laminate layer (1), the board layer (2) 
and the supporting structure layer (3) are fixed together permanently. 

8. The construction element (4) according to any of the foregoing 
35 claims, characterized in that the construction element is constructed to 
be mirror symmetrical in such a way that on both sides of the 
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supporting structure layers (3) there is a board layer (2), and on the 
outer surface of both board layers (2) there is a laminate layer (1). 

9. A bowling lane which comprises a substructure which is made of 
beams (8, 9) and construction elements (4) according to claim 1, 
characterized in that the adjacent construction elements (4) form the 
only board layer on top of the substructure in the bowling lane. 



10. The bowling lane according to claim 9, characterized in that the 
1 0 layers (1 , 2, 3) of the construction elements (4) of the bowling lane have 
a different thickness In different sections of the bowling lane in such a 
way that the overall thickness of the construction elements (4) remains 
constant on the entire lane. 
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1 

Keilaradan rakennuselementti ja keilarata 



Taman keksinnon kohteena on keilarata ja sen rakennuselementti. Ky- 
seinen rakennuselementti kasittaa laminaattikerroksen, levykerroksen 
5 ja tukirakennekerroksen. 

YIeensa keilaradat koostuvat alusrakenteesta ja siihen kiinnitetyista le- 
" vyisfa" fai" toTsiihsa iTitetyistl puurimdista. ~ Alusrakenhe on tavallisesti 
puupalkeista muodostettu ristikkorakenne. YIeensa levyja on useampi 

10 paallekkain, jotta tarvittavat lujuusominaisuudet saavutetaan. Mikali ra- 
dan pintamateriaalina kaytetaan puun sijasta synteettista materiaalia, 
paallimmaisen levyn ulkopintaan on tavallisesti kiinnitetty laminaattiker- 
ros. Levyt kiinnitetaan ruuveilla alusrakenteeseen siten, etta element- 
tien valisten jatkoskohtien korkeusero radan suunnassa saa olla kor- 

15 keintaan 0.635 mm (1/40"). 

Keilarata muodostuu vauhdinottoradasta, keilapallon kulkuradasta ja 
keilapoydasta. Keilaradassa on erilaisia ominaisuuksia vaativia kohtia, 
jotka taytyy ottaa huomioon rataa suunniteltaessa. Vauhdinottoradan 
20 kohdalla radan pitaa kestaa mm. keilaajan paino, keilapallon kulku- 
radalla ja keilapoydalla iskunkestavyys ja radan pinnan kitka ovat tar- 
keita ominaisuuksia. 

Tunnettuja keilaratoja ja keilaradan rakennuselementteja kasittelevat 
25 mm. General Electric Co:n hakemat patentit US 4231573, US 4307883, 
US 4320898, US 4337290, US 4379553, US 4456253 ja US 4599124 
seka US 4205842. Myos taman patentin hakija tekee keilaratoja tietylla 
tavalla. 



30 Patentit US 4231573, US 4307883, US 4337290, US 4379553, US 
4456253 ja US 4599124 esittelevat kaikki samantyyppisen konstruk- 
tion, jossa laminaatti kiinnitetaan aluslevyn paalle ja nain muodostuu 
keilaradan paallimmainen rakennuselementti. Laminaattien ja/tai alus- 
levyjen materiaali vaihtelee jonkin verran, esimerkiksi patentissa US 

35 4379553 laminaatti on palosuojattu ja patentissa US 4231573 alusle- 
vyksi esitetaan mm. betonia. YIeensa aluslevyina kaytetaan puupohjai- 
sia levyja. Patentissa US 4456253 tulee esille kaksipuoleinen raken- 
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nuselementti, joka on kaannettavissa, kun kaytossa oleva pinta on ku- 
lunut. 

Patentissa US 4320898 on hieman erityyppinen ratkaisu keilaradan ra- 
5 kennuselementiksi. Rakennuselementin sisaosa muodostuu puurimois- 
ta, jotka on kiinnitetty toisiinsa esimerkiksi liimaamalla tai naulaannalla. 
Sisaosan puurimojen kosteus on vakioitu ]a sisaosa suljetaan ymparis- 
tolta ulkopinnoille kiinnitettavalla laminaatilla ja kulmiin kiinhitettavalla ~ 
kosteussululla. Rakennuselementti voidaan kiinnittaa suoraan alusra- 
10 kenteen paalle. 

Patentti US 4205842 esittelee keilarataratkaisun, jossa keilapallon kul- 
kuradalla rata on muodostettu kuitutevysta, jonka paalle on kiinnitetty 
laminaatti. Vauhdinottoradalla ja keilapoydalla laminaatti on kiinnitetty 
15 jaykkiln levyihin, jotka voivat olla esimerkiksi alumiinia. 

Taman patentin hakija tekee nykyisin keilaradat siten, etta puupalkeista 
tehdyn ristikkorakenteen paalle kiinnitetaan kaksi paallekkain asetettua 
MDF-levya ja korkeapainelaminaattilevy, joka on valnnistettu hartsilla 
20 impregnoidusta paperista. MDF-levylla tarkoitetaan levya, jossa puu- 
pohjaiset rakenneosat, esimerkiksi kuidut tai puuhake, on kasitelty 
sideaineella ja muodostettu matoksi ja sen jalkeen puristettu paineen ja 
lammon avulla levyiksi. 

25 MDF-levyt asetellaan ristikon paalle niin, etta ensimmaisen levykerrok- 
sen levyjen saumakohta on eri paikassa kuin toisen levykerroksen levy- 
jen saumakohta. Nain rakenteeseen ei muodostu heikkoja kohtia. 

Tunnettujen keilaradan rakennuselementtien ongelmia ovat vaikea 
30 koottavuus, painavat elementit, elementtien suhteellisen korkea hinta ja 
vaikeasta koottavuudesta/purettavuudesta johtuva mitaton jalleen- 
myyntiarvo. Keilaratojen rakennetta ei ole myoskaan optimoitu, vaan 
tunnetut ratakonstruktiot kasittavat jopa oleellisesti kayttotarkoitukseen 
nahden Mian kestavia komponentteja, jotka kuitenkin herkasti reagoivat 
35 ilmasto-olosuhteiden muutoksiin. Toisaalta taas radan eri osat vaativat 
erilaisia ominaisuuksia, joten taysin samanlainen ratarakenne joka koh- 
dassa ei ole paras mahdollinen. 
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Keksinnon mukaisella keilarataelementilla pyritaan valttamaan tunnettu- 
jen keilaratakonstruktioitten ongelmat. Keksinnon mukaiselle keilarata- 
elementille on paaasiassa tunnusomaista se, mita on esitetty oheisen 
5 patenttivaatimuksen 1 tunnusmerkkiosassa. 

Keksinnon mukainen keilarataelementti on kevyt, halpa, helppo purkaa, 
koota ja siirtaa; joten silla "on myos jalleenmyyntiarvoa. Se kestaa kos- 
teutta ja lammonvaihteluita paremmin kuin tunnetut keilaratakonstruk- 
10 tiot. 

Kyseisia elementteja kayttaen keilaratoja voidaan rakentaa myos tila- 
paiseen kayttoon, esimerkiksi vain maaraajan kestaviin tapahtumiin. 
Elementit voidaan myos rakentaa siten, etta niita voidaan kayttaa kum- 
15 pikin puoli ylospain, joten elementit voidaan kaantaa, kun toinen puoli 
on kulunut kayttokeivottomaksi. 

Paallekkaisia levyja ei tarvita, vaan keilarataelementti voidaan kiinnittaa 
suoraan alusrakenteen paalle. Rataelementin alusrakennetta voidaan 
20 myos keventaa, koska elementit ovat jaykempia ja kuormittavat alusra- 
kennetta oleellisesti vahemman kuin tunnetut ratkaisut. Samoin keilara- 
taelementin eri kerroksien paksuutta vaihtelemalla pitaen vakiona ele- 
mentin kokonaispaksuuden, saadaan kullekin rataosuudelle vaatimuk- 
siin nahden sopiva rakenne. 

25 

Seuraavassa keksinnon mukaista keilarataa ja keilarataelementtia se- 
lostetaan tarkemmin esimerkin avulla viittaamalla oheisiin kuviin: 

Kuva 1 esittaa keilarataelementin rakennetta. 

30 

Kuva 2 esittaa kennolevyn rakennetta kuvan 1 mukaisessa poikki- 
leikkauksessa A-A. 

Kuva 3 esittaa keilaradan rakennetta sivukuvantona. 

35 

Keilarata kaikkine laitteineen on varsin monimutkainen konstruktio, 
jossa radan lisaksi on mm. pallonpalautusjarjestelma ja keilanpystytys- 
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kone. Tassa esimerkissa kasitellaan kuitenkin vain varsinaisen keilara- 
dan rakennetta. 

Kuvan 1 mukainen keilarataelementti, johon kokonaisuudessaan viita- 
5 taan numerolla 4, muodostuu laminaattikerroksesta 1 , levykerroksesta 
2 ja tukirakennekerroksesta 3. Esimerkin tapauksessa laminaattikerros 
1 on korkeapainelaminaatti, levykerros 2 on puupohjainen levy ja tuki- 
rakenriekerros"3 on kennolevy. 

10 Korkeapainelaminaatti 1 muodostaa varsinaisen pintarakenteen iskun- 
kestavana ja riittavan kovana ja sitkeana kerroksena, jolla on hyvat 
kitka- ja kulutusominaisuudet. Laminaatin 1 alia on iskurasituksia kan- 
tavana kerroksena puupohjainen levy 2, joka on sopivimmin korkeati- 
heyksista lastulevya. Taman lastulevyn tiheys on edullisesti yli 1000 

15 kg/m^. Kennolevy 3 omaa korkean ominaisjaykkyyden ja kestaa hyvin 
ilmasto-olosuhteiden (lampo, kosteus) vaihtelua. Samalla se on kevyt 
rakenne, joka laskee oleellisesti rataelementin massaa. 

Laminaatti 1 on useampikerroksista hartsilla impregnoitua paperia ja se 
20 kiinnitetaan 5-30 mm paksuun puupohjaiseen levyyn 2. Laminaatin 
paksuus vaihtelee radan eri osissa, esimerkiksi keilapoydan kohdalla 
on paksumpi laminaatti 1 johtuen paremman kulutuksenkestavyyden 
tarpeesta. Niissa kohdissa, missa laminaatti 1 on paksumpaa, puupoh- 
jaisen levyn 2 ja/tai kennolevyn 3 pitaa olla vastaavasti ohuempaa, jotta 
25 rataelementin 4 paksuus kokonaisuudessaan on sama kuin muidenkin 
rataelementtien paksuus, koska muuten elementtien asennus tulee 
kohtuuttoman vaikeaksi. Keilaradan mitoituksen lahtokohtana on, etta 
kun elementtia kuormitetaan 300 kg:n massalla, se ei saa taipua enem- 
paa kuin 1,016 mm (4/100"), mikali alusrakenteessa kaytetaan 1 metrin 
30 jannevalia. 

Laminaatti 1, puupohjainen levy 2 ja kennolevy 3 kiinnitetaan toisiinsa 
sideaineen avulla. Sideaine, jonka pitaa olla korkeamoduulinen ja erit- 
tain luja, voi olla liuos-, pasta- tai filmimuodossa. 

35 

Kennolevy 3 muodostuu kuvan 2 mukaisesti seinamasta 5, joka erottaa 
toisistaan seinatyksin toisiinsa liittyvat lokerot 6. Seinama 5 on alumii- 
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nia. Kennolevyn paksuus vaihtelee 10-30 mm ja lokeroitten lapimitta 
voi vaihdella alueella 5-15 mm. Vakiomittoja ovat mm. 6,35 mm (1/4") 
tai 9,525 mm (3/8"). Taman esimerkin mukaisen keilarataelementin 4 
kennolevyna on kaytetty kennolevya, jossa kennot ovat kuusikulmaisia 
5 ns. hunajakennoja. Hunajakennorakenteella saavutetaan oleellisesti ta- 
saiset lujuusominaisuudet suunnasta riippumatta. 

Keilarataelementti 4 voidaan rakentaa peilikuvaksi siten, etta kennole- 
vyn 3 molemmin puolin on puupohjainen levy 2, jonka ulkopinnalla on 
10 laminaatti 1. Tallaisella rakenteella saavutetaan oleellisesti jannitykse- 
ton rakenne, joka pysyy alkuperaisessa muodossaan. Samalla saavute- 
taan se etu, etta levy voidaan tarvlttaessa kaantaa. Keilarataelementin 
4 sivut Voidaan sulkea oleellisesti ilmatiiviisti siten, etta kosteus- ja 
lammonvaihtelut eivat vaikuta keilarataelementtiin 4. 

15 

Kuvassa 3 on esitetty keilarata, joka on pystytetty betonilattialle 7. Ra- 
dan alusrakenne on tehty 45 x 95 mm:n puupalkeista 8, joiden paalle 
on maaravalein asetettu palkkeja 9, jotka tassa tapauksessa ovat puu- 
rakenteisia l-palkkeja. Keilarataelementti 4 on kiinnitetty palkkeihin 9. 
20 Vierekkaiset keilarataelementit 4 on kiinnitetty ilman alia olevia levyja 
alusrakenteen paalle ainoaksi yhtenaiseksi levykerrokseksi. 

Verrattuna laminaattilevysta ja MDF-levyista rakennettuun keilarataan 
keksinnon mukaisista rakennuselementeista 4 rakennetun keilaradan 

25 massa on oleellisesti pienempi. Kun rakennuselementissa 4 on alumii- 
ninen kennolevy, jonka paksuus on 25,4 mm (1") ja kennojen lapimitta 
6,35 mm (1/4") ja molemmin puolin kennolevya korkeatiheyksista lastu- 
levya oleva puupohjainen levy (paksuus 10 mm) ja laminaattllevy 
(paksuus 3,175 mm), 3,3 m2 elementin massaksi muodostuu n. 100 kg. 

30 Vastaava pinta-ala rakennettuna kahdesta MDF-levysta ja laminaattile- 
vysta painaa 195 kg. 

Kennorakenne mahdollistaa myos esimerkiksi jonkin aineen lisaamisen 
kennoihin. Yksi vaihtoehto on laittaa polyuretaania kennoihin aanieris- 
35 tyksen parantamiseksi. 
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Alan ammattilaiselle on selvaa, etta keksinto ei rajoitu edella esitettyyn 
esimerkkiin, vaan voi vaihdella jaljempana esitettyjen patenttivaatimus- 
ten puitteissa. Kennolevyn lokeroiden poikkileikkaus voi olla esimerkiksi 
nelio tai kahdeksankulmio. Kennolevyn materlaall voi olla joku muukin 

5 kuin alumiini. On myos mahdollista, etta useampi erillinen onteloraken- 
teinen kappale muodostaa tukirakennekerroksen. Naille kaikille on 
tyypillista, etta ontelorakenteen seinamat 5 sijaitsevat oleellisesti kohtl- 
suofassa levykefrosten tasoa vastaan eli pystyssa vaakasudrieri levy- 
kerrosten 3 valissa. Keilaradan alusrakenteena voidaan kayttaa jotakin 

10 muuta rakennetta kuin edella esitettya palkkirakennetta. 
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Patenttivaatimukset: 

1 . Keilaradan rakennuselementti (4), joka on tarkoitettu keilaradan pin- 
talevyksi ja joka kasittaa ainakin yhden laminaattikerroksen (1), levyker- 

5 roksen (2) ja tukirakennekerroksen (3), tunnettu siita, etta tukirakenne- 
kerros (3) on ontelorakenne, joka on muodostettu yhdesta tai useam- 
masta kappaleesta. 

2. Edellisen patenttivaatimuksen 1 mukainen rakennuselementti (4), 
10 tunnettu siita, etta tukirakennekerros (3) on levymainen materiaali, joka 

kasittaa seinaman (5), joka erottaa seinatyksin toisiinsa liittyvat lokerot 
(6). 

3. Jonkin edellisen patenttivaatimuksen mukainen rakennuselementti 
15 (4), tunnettu siita, etta lokeron (6) poikkileikkaus on muodoltaan saan- 

nollinen kuusikulmio. 

4. Jonkin edellisen patenttivaatimuksen mukainen rakennuselementti 
(4), tunnettu siita, etta tukirakennekerroksen (3) materiaali on alumii- 

20 nia. 

5. Jonkin edellisen patenttivaatimuksen mukainen rakennuselementti 
(4), tunnettu siita, etta levykerros (2) on puupohjainen levy. 

25 6. Jonkin edellisen patenttivaatimuksen mukainen rakennuselementti 
(4), tunnettu siita, etta laminaattikerros (1) on yksi- tai useampikerrok- 
slsta hartsilla impregnoitua paperia. 

7. Jonkin edellisen patenttivaatimuksen mukainen rakennuselementti 
30 (4), tunnettu siita, etta laminaattikerros (1), levykerros (2) ja tukiraken- 
nekerros (3) on liitetty kiinteasti yhteen. 

8. Jonkin edellisen patenttivaatimuksen mukainen rakennuselementti 
(4), tunnettu siita, etta rakennuselementti on rakennettu peilisymmetri- 

35 seksi siten, etta tukirakennekerroksen (3) molemmin puolin on levyker- 
ros (2) ja molempien levykerrosten (2) ulkopinnalla on laminaattikerros 
(1)- 
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9. Keilarata, joka kasittaa alusrakenteen, joka on muodostettu palkeista 
(8, 9) ja patenttivaatimuksen 1 mukaisia rakennuselementteja (4), tun- 
nettu siita, etta vierekkaiset rakennuselementit (4) muodostavat keila- 
radan ainoan levykerroksen alusrakenteen paalle. 

10. Patenttivaatimuksen 9 mukainen keilarata, tunnettu siita, etta keila- 
radan rakennuseleffienttien (4) kerfokset (1, 2, 3) keilaradan eri osissa 
ovat eri vahvuisia siten, etta rakennuselementtien (4) kokonaispaksuus 
on koko radalla vakio. 
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(57) Tiivistelma : 

Keilaradan rakennuselementti (4) on tarkoitettu keilara- 
dan pintalevyksi ja se kasittaa ainakin yhden laminaatti- 
kerroksen (1), levykerroksen (2) ja tukirakennekerroksen 
(3). Tukirakennekerros (3) on hunajakennon muotoinen 
dntelorakenne. 



Fig. 1 



